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*i-ivisj ybmntmt tstsz t &mt? tit 
mza^x. 

mMt¥mmaf8.%mx'm^mm#Aiz. ^<bh 

mut*mi:&ts z t mmb-tzit^mfm&skmz 

[» #314 1 msm i m&t<?>mtmmmmz x s 
immwwm-ffi&z&^x . 

S3 ^ i aa^^x^SS^J; OiS< 5 orUTFtlS 

t £#®k t&it^wmmmizx &m 

m*m5] mm2m<Mt¥tmm&miz£z> 
tmmom&ijmzti^x . 

[«*«6] »*«3!EO<0fl:¥W«ffl*fti6t:J:* 

^tihzbmw.b-rhiY^mmwL^zi.tm. 

[0001] 

«rtaS«fcBJL» 0. 2 5^mJaTO|glt^-^ 

6«SHItf5l!»&i£t:BWft tor?** . 
[0002] 



[0003] mm?z-ktsffi8mwt®x'H. tms 

OG ( SOGIiSpin on glass <7)8&) , #1M 5 h\ X 
tt, ^MW-^iTiV^iV^b LXistsZbX', W^M 

[00041 7 £*tftttttt*»flttK7 -y-fc 

y'jny (SiOF) aqnfcivc ^4 . i^WBiiS/ 'J 
ny-Kfg-v'Jny (si-o-si)^77* 

(F) ac^ici 9 ifc-c, ***TW*ii:. 

7 -y XS#Oftff&W£v ^ k * ifjMKHTBHWfcT 

[ooo5]-*. wm 

SAPL (Advanced Planarization Layer<DB&&) gffi 

x-hi. znAPLftWM. m®#zizmw>h-kx 
ntfximmT&t m izmmmm^. lx . a 

fflgiiztmztiii&tt x o ifZixmnb^ts^mx'h^. 

[0006] t%b-h, SMXOt ±Ji/y> ( S 

i h 4 ) tmmm (h, o 2 > t^i\ sksx 

AW&WmtXmhTktJ*?* y 7*7 ^ 9 . 

1 0 ^ mT**( J«¥iBfc:®Witr ru-rtwmm 
*LT»RaK«:l 0'CULh(c±(fSi:, ?S 

*^/o -y^a-fciifeftttiST-r 4 i k vmtix ^ 
h. 

[0007] 

i«w*«j)f*uj: o b-t mm) iM&wmsrnm 
uzAPLtma. tiLmmcommzmixitmixfzm 
mx-iih h t>K mm&m&foth b v^ o ^xnyp+ 
ftxhi. a p Lfflbizx ->xwwLLtzwm<7)mm 

mtA-5WSX'hhtzib. -mzfthtlXUhSOG 
(Spin on glass ) K^V> (O g ) -rh^Xhdf 
(TEOS) tfflVVfcft?tt*ffljftft (JJITC 
VDk^d, CVDtiChemical Vapour Depositions^ 
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Trnztitimmitiso 3>(sio 2 > 
#>.mmi,zmnm&Tift:tixi>. 3. ssjga? 

*KS (-OH) *«*i*vo>*fc*>, 3«tf>£fcfc# 

[00 08] -ed-CS i0 2 jRe>ttffltt*£3. 8 JO 
fflj<t£fctf>fc. fBfi-Cli, »IC7»$ (F) H^* 

3*VO*S. 7 ( F ) *qs»»-f A 

(F) £ffl^&vvrLA>i«*>^f^jW*ttR*> 

[0009] «*>&*a&uw»< a>oitf$m 
mm&mizi &mmwk-m&m?& ztz 

[00 10] 

m<tmt *i$tswMti* m^tz c vDstc i &t& 

'ftaK*Sr*tf««^tfflv^CVDi6fc:«l:*«»«^ 
[00 11] 

S i (CH 3 ) , F 2 +2H 2 O 
-S i (CH 3 ) 2 (OH) 2 

[00 15] 

2S i (CH 3 ) 2 (OH) 2 

-»HOS i (CH 3 ) 2 OS i 

[0016] >bWWt*mb Srfflvvfc 

S i (CH 3 ) 2 H 2 +2H 2 0 2 
-Si (CH 3 ) 2 (OH) 2 

[00 18] 

2S i (CH 3 ) 2 (OH) 2 

-HOS i (CH 3 ) 2 OS i 

[00 19] £fc>^?ooi/5yfc*i:£fflVvfc*§ 

Si (CH 3 ) 2 C 1 2 +2H 2 O 
-S i (CH 3 ) j (OH) j 

[002 1] 

2S i (CH 3 ) 2 (OH) 2 



[fwn mmmm-^tix. wtssoc (s P in 0 

n glass ) tftabtlX^Z. ZtHti^^Jay (S i ) M 

fttJi^Sf 6#ffitM»Sfc Otftffflfc&^fc < tth Z 
bX\ M**W£<$r-vO^. 

[0012] jjec vDffit j:iieaR<owittrJ6tt. 

«iSOGSCVDCi->tM«*S?*oT, -X 
7 y*Wm#A fcflftvC C V D t i 0 jfiRt * £ t * l 

x &imi&ww&ijmm^z>m-\tfAizTi\s*iim 

[0013] ±fec v DJ£t J: i W«£ s o GftOjgfta 
^f/l-7 0D-/7y CS i (CH 3 ) 2 F 
2 ) fc*<H, O) b£m^t&&TlZTG.fmth. 

fsjtzitxmizw&mzmxt&. m^zmi 

RlEti, IHT<Z>£olz*c&. 
[00 14] 



+ 2HF t 
Ut2] 



(1) 



(CH 3 ) 2 OH + H 2 O 

• • ■ (2) 

[00 17] 

Hb3i 



+ 2H 2 O 
[ft4] 



(3) 



(CH 3 ) 2 OH + H 2 O 

... (4 ) 

[0020] 
[ft 5] 



+ 2HC 1 t 
Ut6] 



(5) 



(4) 
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->HOS i (CH 3 ) 2 OS 
[00 22] Z0)*ottS&BU6iMk*)&tZb£.*i 

z>m. ifztf^x. zcocvDmx'ii. *wy?4 
/hhj 1 7v-*wmmyi<m)itt-$h z t iz% 
t. itmmxa, si <ch 3 >, f 2 . si (ch 

3 ) 2 H 2 . S i (CH 3 ) 2 C 1 2 fcHLTRSHUi 

fl&fcS i (CH 3 ) C 1 3 . S i (CH 3 ) F 3 . 

si (ch 3 ) h, mT$>ixi>mW)Rmt%h. 

[00 23] ifc, *(H, O) <T)VfrV)lzmiWm 
(H 2 0 2 ) *fflV^«^(Ctt, ( 1 ) 5«VvCJi7 
•v-fbKS(HF) kki>t®*(0 2 )tfmi?&. £ 
tz{5) sWCSHTIiafc** ( HC 1 ) fc k 
(0 2 ) AlttS. 
[0024] 

immmi mmmmmt ix. *wmmm 

x. mimmjimmizx^xmmth. z<mut. 

*mcowkmzm^x&mitzim®$m^rzw& 

mknmmmx'bz. 

[oo25]0i^(i) ic*tj:3t, $imtn<?)& 
sma^i!»©*s«t i •> r , «k i i ±ca»«s 

Kl 2£»J«W:. JJS6R1 lfi, ffjitf, 
«±fc*f (I2*«B&) jWB*3*U 3 tt 

T«E*1 2*«d««t=«II»l 3*#jSUfc. z<n 
mm 1 3ti, *^)±iBII!IK:»JRS<i4*»#0^ U 3 

[0026] JJcJcJJEffHH 1 3 WlBiJt60-W*K 

tti. m#zbz i soa>m*-&ti#Abixmt 

\i*zJi/yV (S i H 4 ) k&iUJK? (O) £&t?#7 
k LTWitfSfcZS* (N, O) tzmw Ztllzft 

^ mm) #zbixmu£^j*7& (He) zmst 

X. ®W£-&mcDTyX-?CVD$m (BKN») C* 
1 1 ±K*HK 1 3 5 0 n mOJIS fc# 

BELfc. mm 3mmit. z<D7yx-?cvom 
m\ f wn£&itmw 1 o o p a 1 1 . mm 1 1 tiM^. 

li'3 5 0n:»U 13. 5 6MHzOSJ3|»mi£ 



i (CH 3 ) 2 OH + H 2 O 

• • • (6) 

[0027] mz, imam 1 3±fc*jwfc>*8*: 

<t iXfflti' f 3 fSROttSR 1 4 L£. 
[0028] JJEttttR 1 4 cOS3t;fr8iO-0iJ£f»Bj,t 
S. »4*'xt, ^Un^m^Sr-^tf^kLTmtf 

^7DDy7y(Si (CH 3 ) 2 F 2 , Si (C 
H 3 ) F 3 m . ^nyyfcftJS^fcft^Kk LT 
(H 2 O) fc£«£U:fcft£JHv\ *<o»B 
#x£H&?)ffliECVDgjg« (B^m) KSIALfc. 

(CH 3 ) 2 F 2 ] : 2 5 s c cm, *j-)VYV7UU 
vJV CS i (CH 3 ) F 3 } : 25sccm, 7k (H 
2 O ) : 2 0 0 s c c mb Lfc. WT. sec m«2£$£ 
«»(Cti»t*fMISiat (cm* /#) 

[0029] zmj£cvDmw.fiMmx#ximt 
xiimmmmmi o o*cfc:«j*i/c, kiski 4 

*W£tf8 0 0nm<7)W3fc»|fcU:. ttttJRl4<7»g 
JWttctt. ffi£ECVD^Sl*l^»SJS$rW^(f2 0 0P 

akt, *«i 1 no "assail,*:. 

[00 30] £OJ3fcLTJ^LfcfftlMll4fcfc^ 

Ttt. isvzy£.7A'*n#s izzxuxi-ivm) ifim 
£S*ifcfcft* tl&n*v hv-tm-hty^ti&nx' 

ft, mt&mm%tz*)cofr?&tf'jr%<%z. * 

-e<507tft, tmrn \4iz^xn. jtatfu 2.5- 

x'imymKjmz&izbffX'Ztz. 
[0031] jKwcBii*) <2> c^fijfc. ±aae 

»Hl40±fflraiJO^Ml 5ktT. CVD&tCj; 
•»t. J*S*«0. 3nm<rmHti'V?V (S i 0 2 ) BS 
io*t«*ffik LTtt, cvDWCt 

[ 0 0 3 2] *fc. JJEtttUR 1 4 *a*#frMt£?t 

^ft^r--n y/Srffo/i, ior--u y^fti, 

t\ ^vStt=5r#H«k LTMi.{f4 0 or^SS 

(n 2 ) HHmTi 5^racor-- i ;yxs-ff^7t;„ 

[00 33] S4>K^JK»*»rtW&«^t:tt, «»& 
MIIIT'* UfcH 2 t^-f X o (C . ±f 1 Tt&BH 

«^jri3, leieiR 1 4 «s j:t^j9q<oteiHi 1 5iz. m 

■n vf ? 1 6 rt(:itttW7^ 1 7 SrJB^f 

«lvr±£»!lftl6»Rl 5±(CEH2 1 , «IS«2 



(5) 
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(®icom®i4izm) zm-tz. m^x±um 
ico (2) m^xwnitzntmmtmz^xm 

xwn itzmzm*) m ixnufzmimtmtfix'Z 
[0034] ±ien i co^Mcommmx-it. 2 mmcox 
®&\tmw-thtzfrX'bh. si (ch 3 ) 2 f 2 $■ 
mi&tttti. s i (ch 3 ) f 3 i 

(S i F 4 ) fcl»At*itfJ:v>. Aoyyj^ 

thiztxmmt it* <h, o) srfflv^^ mm 

3MWfc**<H 2 0 2 ) *fflV%iil:t,Tir»C**. * 

[ 0 0 3 5 ] $ £> K±fes$ffi££ oxxRje Uc#, 

ot, £ttc&ft(4. Hfi;ifx*)3fc^$r< k t> in 

fcL«Hj^TfcS£3*ifc*£fcJ4. »*Mf 
*{4#3fLT»ttfl:L$rV\ ifc5OX:i0iSv«BtC 

iUMfilltcRJgSfi*. 

[0036] »CKJ|l2»fl<0||*«*«W* . i<0« 
ISfllli . UEH 1 K 4 ->T«WB Lfc«*K 1 4 *)«ia# 
iSSWi, ±IE»l»W)llltffH:H**<OT. ZZT 

u tt<o«)sajjii^tt!W44r*t*. 

[0037] HT, 1 4<oKjfi2ri£<o-fl*tt9i 

jX-f;^9VCSi (CH 3 ) 2 H 2 , Si (CH 3 ) 
H 3 m . *3R*iMW-4fcft<0!B«i: L^UtM 
-fbK^ (H, o 2 ) kta»Lfct«tfflv\ -e<?)JS« 
#**-*W>fcECVD§Si (H^jrug) fcWAWs. 
JJBIWMr**>aUMi, ^f;^7^ CS i (ch, ) 
2 H 2 ) : 2 5 s c cm, *?-)U*/y> CS i (C 
H 3 ) H 3 } : 2 5sccm, SHMbfcX (H 
2 0 2 ) : 200 sccmi; Ufc. 
[00 3 8] £<OflffiCVD|&jrafctt*A#X£«* 

TJdEWWKfcfiUtf 1 0 O'CK&ftLT. ttKRl 4 
*«itf80 0nm«>WSfc»jKl,fc. £IUK140» 
jtfSfctt. ffiEcvDSgffrt<oK3&K*Wifcr2 0 0P 

[00 3 9] ioJ:d(cL-c«ilLfclftlHRl4t:fi^ 



Tii, y'Jn y\zTAr*Mb ( £ £ Tit* i-Mt ) *W 

ft, aStSJMaWStSfc 1 ) ofl-fleW^fc < * 

IWXlcJ: £ C V DRJttiJ^RJ60«a^fc*> % 

»RIRl4fc:fcvvai. JtB**tt2. 5~ 
3. 5fc3r9, ^•y7 , 7-f;l/flg^(S7x^^hJt=4 

[0040] OT, ±IEHlKJ:oTSlBBUfcOfcHa 
KLT, WitfcvDffitio-c. ttfflRi40±ififc: 

( S i 0 2 ) KMLt. £tf>«H**i£fc LTJ4, C 

[004 1 ] Kfc. JifBieWRl 4«fr*)*#£ltefr*4- 
fc*>K7---y >IC7)7--'J y^Tt4. 

*m&9mnb ixmuf4 o o-c^s^ 
(n 2 ) wm%x-i 5 j m<F>7--vv<7*'ft->iz. 

[0042] *L?$lKtf*ftft?**6(C& ±IS 

0 2 ^ L^ct a tcw&n%mmmm®x'% i . 

[0043] ±1 Big 2 JMOSIIIMTtit. 2 f- 

•UPtftfctoT**. Si (CH 3 ), H 2 Srti^tf 

RWi^ft-t*. -^r> Si (CH 3 ) H 8 tflPWtf 
^^;i^)«^{4»H-63& < , R«{ift< 5 5:4. S^tc 
RftWR*8*i**aii. D77ft^« ( S i F 4 ) 
S-#A-m(44^. 

[ 0 0 4 4 ] S <9(z±IBffiSilftSr 0rfc»jeUfc*«, 

t L«asiaTiciftsgs*ifc«^KU4. bch^ 
mmmtz&feztiz. 

[0045] mz&3mmtMmmwt&. zcom 
mmt. tmiizx^xmLtztmmi Anmm 
wmt* ±M&$i%wcommMt®mcox\ zzx 
mm i fcjiiirvc , 1 4«wwriss:K^ 
l, ft!!^^ I ft^ittBj(4*B&-r§. 
[0046] jut. i ww&mv-mmw 

>WDD^y(Si (CHj ) 2 C 1 1 D t, a 
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ayyijmtituMmtt Lxmttf* ( h 2 o) 

(i. ^WoD-/5y(Si (CH 3 ) 2 C 1 2 ) : 
50 seem, jgffift*?! (H 2 0 2 ) : 200 sec 
mi: Lfc. 

[0047] zcrtfc&cvDmmmmmxtixzm 

XlMlt&MLZMltf 1 0 OOTiMSLT, ie$$U 4 
£M;Uf8 0 0nm<DJJ$lC^]£L*:. ^H14 0» 
j£B*tfi. ffiflEC VDHartOESSSrMitf 2 OOP 

atu sun nio^c^aitJt. 

[oo48] zcD£ot,zi-amitz&mmi4i,zi3^ 

ixizx^x. m<ommmtim<%&. ttz*mm 

®tfziz£&CVDKmt}tWfi)5i.JBtfM^tzZ>. Mi* 

mtz^om. zcommtiwoxoizmmo. 
%<?>tzfo. tmmi4iz}5^xtt. mmmt2. 5~ 

3. 5t%*). **v77< >UmJMTZ^7htt= 4 
tX'h <0 , ^n-A;H^fi^*{iiSBirafi|*i 1 0 

[0049] OTs ±ieii i k J: ->xm,mttz(ot mm 
izix, mmcvDmizx-^x. *&fsjii4<7)±w: 
fflcommm 1 5 1 lth$ #0.3 ^ m^tv- y^y 

( s i o 2 ) ie«tfc. LTJi, c 

[0050] jfcfcl, JjSttttM 1 4 +<7)*#£&*-f £ 
fctfXC 7-- vyfZfi^fc. Z(D7--Vy?X-li. 
MltfH$tt,zm\,^iix^Z> y r-*x7--;HF£JH 
V\ ^iStt=Sr»H«i:LTWitf4 0 0X;(?)a3R 

(N 2 )«HSlTl54Ha«T--i;y^S:1 i fofc. 

[0051] *LT#*E*£#jR'*-4*£fc:U:. ±IE 

H 2 fc* U: J: 3 =5rffi^^lEiHffiji*«-C^ 6 . 

[0052] znmmivmmx'ii. 1 «s<o>* 



nisjy CSi (CH 3 ), Cl 2 tSi (CH 3 ) C 

i 3 d *fflvi*£kfc?nrca*. -tuin*^^ 
awai^ifc*«HW*fc«>T*o. si (ch 3 > 2 c 

**>4K JR»i#<ttS. Si (CH, ) 
ci 3 iWttttx+)WrM&liii&lXfSmit&< 

«* (C l ) fc:J:-5T9iMsa«S<fcS. 
(c]RK#K*$*i&*&li, B7vtt.*4* (Si 
F 4 ) fcifcfctfitfju. ^NoyytiHW-ifc 
#><n>mt LT* (H, O) tfflvvt*«. ffi|;U£Blftft: 
*£(H 2 0 2 ) £ffl^*£i:fc*rtg?a*. 

[ 0 0 5 3 ] § £(c±ia&Ki0K£ OrWBUSU:*, 

Att**LT»eRfl:b&v\ ifc 5 0'CJ: OiSv^T 
l4SMfcLT»ttfl;L$rK U:#oT. SKttftMJilE 

[0054] 

c vDactsi vc7^*;p**3t* i Srfflv vfe 

m^mmvmmmmt $tz* 

[Hi ] *mmmmws£iMmx'bh. 
[02] ^«stio»jfi0i<oRBBBrr%«. 

[^COIKHH] 

14 tmm 



